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OVERLAY DEVICE .\ND COMPUTER TOMOGR.\PHY DEVICE 
COMPRISING AN EMITTER SIDE 0>^RLAY DEVICE 

SPECIFICATION 

TITLE 

5 "COMPUTED TOMOGRAPHY APPARATUS AND BEAM DIAPHRAGM 
THEREFOR HAVING ABSORBER ELEMENTS SHAPED TO PRODUCE A 
NON-UNIFORM BEAM PASSAGE OPENING" 

BACKGROUND OF THE INVENTION 

Field of the Invention 

10 Th e i nv e nt i on conc e rns a gat i ng d e vic e to d eli m i t an x - ray b e am, w i th 

at l e ast one absorb e r ele ment v i a wh i ch at le ast on e slit for passag e of th e x - 
ray b e am can b e d e lim i ted, — Th e i nv e ntion mor e ov e r conc e rns a comput e r 
tomography apparatus with an x - ray rad i ator rotatab le around a syst e m axis, 
w i th an x ray d e t e ctor and w i th a rad i ator s i d e gat i ng cl e v i c e . 

15 The invention concerns a gating device to delimit an x-ray beam, of the 

type having two absorber elements disposed opposite one another th^t are 
adjustable with an adiustment device as to their distance from one another 
via which a slit for passage of the x-rav beam can be delimited, wherein the 
absorber elements are shaped such that the slit exhibits a slit width varying in 

20 the slit longitudinal direction, the slit width increasing toward both slit ends 
starting from a middle position. The invention also concerns a computed 
tomography apparatus with an x-rav radiator rotatable around a system axis, 
with an x-ray detector and with a radiator-side gating device. 
Descripti on of the Prior Art 

25 In an examination of an examination subject or a patient in an x-ray 

diagnostic apparatus, the examination subject is i ns e rted moved into an x-ray 
beam emitted by an x-ray source, and the radiation attenuation resulting from 
this is detected by an x-ray detector. The examination subject is thus located 
in the beam path between the x-ray receiver and the x-ray detector. The 

30 typical x-ray tubes used as x-ray radiators radiate x-ray radiation in a 
significantly larger solid angle than is necessary for examination at the patient. 
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In order to prevent an unnecessary radiation exposure at the patient, the 
necessity thus exists to gate out unnecessary x-rays. For this purpose , in 
conventional x-ray apparatuses it is known to apply dispose a radiator-side 
gating device immediately after the x-ray radiator in the beam path, which 
5 gating device is also designated as a primary beam diaphragm. For example, 
such a primary beam diaphragm, with diaphragm plates which can be moved 
opposite to one another as absorber elements, is known from EP 0 187 245 
A1. 

In comput e r computed tomography apparatuses with multi-row x-ray 

10 detectors, a detector-side beam diaphragm (or a beam diaphragm near to the 
detector) that is mounted in the beam path between the patient and the x-ray 
detector is also frequently used in addition to a radiator-side gating device that 
is arranged in the beam path between the x-ray radiator and the patient. It is 
thereby possible to shade one or more detector rows of the plurality of 

15 multiple detector rows that are present and to use the remaining detector rows 
as active detector rows. Since, in a comput e r computed tomography 
apparatus (in particular in such a comput e r computed apparatus of the third 
generation), the x-ray detector rotates around the patient together with the x- 
ray radiator mounted on a gantry (rotating frame), the control and/or 

20 regulation device is normally curved in the azimuthal direction. In adaptation 
to this geometry, in particular in order to realize a constant separation, a 
detector-side diaphragm disclosed in DE 42 26 861 C2 for a comput e r 
computed apparatus is fashioned with arc-shaped diaphragm plates. 

It is intended that With r e gard to the radiator-side diaphragm^— the 

25 obj e ct i v e ex i sts that th i s only passes such rays which that can atee actually be 
detected by the x-ray detector (and in particular by its active detector rows). 
Other x-rays would only unnecessarily penetrate the patient and 
unnecessarily increase the radiation exposure. Since the multi-row x-ray 
detector arrays in computer tomographs computed tomoqraphv apparatuses 

30 are normally equipped with orthogonal rows and columns of detector 
elements, with regard to the primary beam diaphragm the objoct i ve ex i sts 
obiect is to gate an exactly rectangular ray beam. In other words[[:]] the 
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resulting slice profile should assume the desired shape and half-width value. 
Given conventional flat or planar diaphragm plates or absorber elements, this 
is not perfectly possible due to different separations of the x-rays of the ray 
beam, respectively measured from the focus of the x-ray radiator to the point 
5 of impact on the diaphragm plate. To prevent corr e sponding 
disadvantageous edge effects in the gating, i n US United States Patent No. 
6,396,902 B2 an x-ray collimator is specified in which a p l ura li ty number of 
slits of different but respectively constant width are introduced in a carrier or 
base body, whereby the carrier body is curved such that the gating slits are 
10 also curved. Via By the curvature of the slits, it should be ensured that a ray 
beam (dose profile) exactly rectangular in cross section is gated on the x-ray 
detector. 

For different examination methods, in order to be able to operate with 
different numbers of active detector rows or with an x-ray beam gated at 

15 different widths in the direction of the patient axis, given the x-ray collimator 
known from US United States Patent No, 6.396,902 B2 the entire bearing 
support body produced from x-ray-absorbing material must be moved. 
According to th e l ocal [s i c] this disclosure, this occurs via by rotation of the 
bearing body, which is why the b e aring support body is also curved around a 

20 second axis (shell-shape). In order to ther e by also be able to bring another 
diaphragm slit into the matching position, the rotation axis would have to be 
located at the height of the focus of the x-ray radiator. This at best possible 
with very large mechanical effort. 

Alternatively, the rotated b e ar i ng support body would have to be 

25 readjusted into the correct position via a shifting movement, which is likewise 
very elaborate. 

Moreover, the production of a bearing support body curved around two 
axes is likewise connected with large expenditure, wh e r e by because this must 
also still be produced from x-ray-absorbing material, meaning from a material 
30 with a high atomic number. Mor e ov e r, what i s disadvantag e ous from A 
further disadvantage of the x-ray collimator known from US United States 
Patent No, 6,396,902 B2 is its large structural volume. 
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SUMMARY OF THE INVENTION 

Th e i nv e nt i on is based on tho An object of the present invention is to 
sp e cify provide a gating device which can be produced with less expenditure, 
which exhibits a small space requirement and which nevertheless allows a 
5 gating adapted to the geometry of an, if applicable, associated x-ray detector. 
A computer computed tomography apparatus should also be specified for this 
purpose. 

Th e first cit e d obj e ct is achi e v e d w i th r e gard to th e gat i ng dev i c e c i ted 
above according to tho invention, i n that tho absorber e l em e nt i s shap e d such 

10 that th e s li t e xhibits a s l it w i dth vary i ng i n th e s l it l ong i tud i na l d i r e ct i on. 

This object is achieved in accordance with the invention by a gating 
device of the tvpe described above but wherein the absorber element is 
shaped such that the slit, considered in the slit longitudinal direction, has a 
first middle region of constant slit width and, on each side of the middle 

15 region, one further region with the slit width linearlv increasing in the slit 
longitudinal direction, and wherein the adjustment device generates a 
parallelogram-like relative movement between the absorber elements. 

The inventive gating device has the advantage that the absorber 
element does not or the absorber elements do e s not or do not necessarily 

20 have to exhibit a curved (for example banana-like) shape in order to, for 
example, achieve a rectangular gating. Rather, the slit can lie in one plane 
and likewise does not have to be curved towards a third dimension. The 
absorber element is or the absorber elements are thus preferably flat or 
essentially flat, for example disc - disc-shaped or rod-shaped. The gating 

25 device can thus be produced simply and with a savigs [sic] saving of space. 

According to a pr e f e rr e d e mbod i m e nt, cons i d e red in th e s li t l ong i tud i na l 
d i r e ction, i n part i cu l ar starting from a m i dd le posit i on, th e s l it w i dth incr e as e s 
towards on e sl i t end or towards both s li t e nds, — A gating adapted to a 
rectangu l ar dotoctor geometry can thorowith bo part i cu l ar l y wo l l aohiovod. 

30 The absorb e r e le m e nt pr e f e rab l y e xh i bits at th e s li t sid e a curv e d out e r 

contour or an outor contour po l ygona ll y approx i mat i ng a curvatur e . — Fof 
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exampio, tho absorb e r e le mont or tho aboorbor e le m e nts i s or aro convexly- 
shapod at tho sl i t s i d e . 

In an e mbod i m e nt of th e gat i ng devic e that i s part i cular l y s i mpl e to 
produce, tho absorb e r e l e ment i s shaped such that th e slit compr i s e s a first 
5 r e gion of constant slit w i dth and at l east ono further region with s l it width 
vary i ng i n th e slit l ongitud i na l d i r e ct i on. 

Considered in the slit longitudinal direction, in particular the first region 
is thereby centrally arranged, and a further region with slit width varying in the 
slit longitudinal direction is r e sp e ct i vely present on both s i des each side of the 

10 central region. 

Accord i ng to a f i rst pr e ferr e d variant, at le ast on e furth e r absorb e r 
e l omont is present i n tho gating dovico accord i ng to th e invention i n addition 
to th e absorb e r el em e nt a l r e ady cit e d. — Th e furth e r absorb e r e l e m e nt can 
l i k e wis e b e shap e d such that th e s l it e xh i bits a slit w i dth vary i ng in th e sl i t 

15 longitud i nal dir e ct i on. Th e furth e r absorber e lem e nt is in part i cu l ar shap e d i n 
th e sam e manner as th e already - c i t e d absorb e r ele m e nt, such that both l ook 
oxtornal l y a li ko. — Overa l l, i n this var i ant at l east oppos i t e absorber o l omonts 
ar e thus pr e s e nt. — Th e absorb e r e le ments can b e adjust e d r e lat i v e to on e 
anoth e r w i th r e gard to th e ir s e paration, such that the x - ray b e am can b e 

20 var i ab l y d el imit e d. 

I n th e cas e of sam e- shap e absorb e r el em e nts, th e s e pr e f e rab l y lie 
m i rror - symm e tr i ca l ly opposit e one another, such that s e ctions of tho absorb e r 
olomonts matching on e anoth e r l i e opposit e on e anoth e r w i th th e sam e sl i t 
w i dth var i at i on ("sam e s li t width") with regard to an i d e nt i ca l r e f e r e nc e point. 

25 Th e gat i ng d e v i c e according to tho f i rst pr e f e rred var i ant can b e 

part i cu l arly s i mp l y produced in an advantageous manner from indiv i dua ll y 
manufacturab le ( i f applicab le identica l or s i milar) absorb e r e le m e nts. 

I n th e f i rst pr e f e rred variant, an adjustment dov i co is preferably present 
that acts on th e absorb e r ele ments such that tho absorb e r el ements can mov e 

30 perpendicu l ar or at an ang l e to the sl i t l ong i tudina l d i r e ct i on. — From th i s, th e 
sp e c i a l advantag e resu l ts that th e sl i t w i dth is cont i nuous l y or fr ee ly s ele ctab le 
b e tw ee n th e cun/ e d absorb e r e le m e nts or diaphragm jaws [ch e eks], and thus 
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th e sl i c e thickn e ss adjustabl e at a comput e r tomography apparatus e qu i pp e d 
w i th th e gat i ng d e vice can a l so assume non - d i scr e t e valu e s. W i d e d e t e ctor 
rows can a l so b e only partia l ly irradiat e d, and thus s l ic e s that are thinn e r than 
th e w i dth of th e d e t e ctor e l em e nts aro a l so poss i b le i n a simp le mann e r. 

Moroovor, a readjustment of tho gat i ng dovic e is st ill a l so possib l e 
giv e n a modif i cat i on of tho focus s i z e occurr i ng during th e op e r a t i on. 

The movem e nt i n particu l ar occurs in a d i rect i on paral l el to th e syst e m 
axis of a CT apparatus equ i pped with tho gat i ng devic e . — Howovor, a v e ry 
spac e- sav i ng para ll o l ogram - lik e mov e ment of th e absorb e r e le m e nts i s also 
poss i b le i n wh i ch, in addit i on to th e mov e ment compon e nt p e rp e nd i cu l ar to 
th e sl i t longitud i na l d i r e ction, anoth e r mov e m e nt compon e nt occurs parall e l to 
th e s l it longitud i nal dir e ction g i v e n always - constant para llel a li gnm e nt of th e 
absorb e r ele m e nts. — Such a para llel ogram - lik e movement i s in part i cular 
specif i ed in BE A2 26 861 C2, especial l y in c l aim 1. 

The absorber elements are adiustable relative to one another with 
regard to their separation, such that the x-rav beam can be variably delimited. 

In the case of same-shape absorber elements, these preferably lie 
mirror-symmetrically opposite one another, such that sections of the absorber 
elements matching one another lie opposite one another with the same slit 
20 width variation ("same slit width") with regard to an identical reference point. 

The gating device can be particularlv simply produced in an 
advantageous manner from individually manufacturable (if applicable identical 
or similar) absorber elements. 

The adjustment device acts on the absorber elements such that the 
25 absorber elements can move perpendicularly or at an angle to the slit 
longitudinal direction. From this, the special advantage results that the slit 
width is continuously or freely selectable between the curved absorber 
elements or diaphragm laws, and thus the slice thickness adiustable at a 
computed tomography apparatus eguipped with the gating device can also 
30 assume non-discrete values. Wide detector rows can also be only partially 
irradiated, and thus slices that are thinner than the width of the detector 
elements are also possible in a simple manner. 



10 
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Moreover, a readjustment of the gating device is still also possible 
given a modification of the focus size occurring during the operation. 

Due to the very space-saving parallelogram-like movement of the 
absorber elements, a movement component parallel to the slit longitudinal 
5 direction also occurs in addition to the movement component perpendicular to 
the slit longitudinal direction, given always-constant parallel alignment of the 
absorber elements. Such a parallelogram-like movement is in particular 
specified in DE 42 26 861 C2, especiallv in claim 1 thereof. 

According to a preferred embodiment of th e first var i ant , the absorber 

10 elements can move independent of one another. It is therewith in particu l ar 
possible to move the absorber elements not only opposite to one another, but 
rath e r also concurrently in on e and the same direction. For example, a 
diaphragm readjustment is th e r e by also possible given a variation of the focus 
position in the diaphragm rays occurring during the operation (focal spot 

15 tracking). This means that the entire slice can also be shifted in the z- 
direction with a constant slice width. Moreover, a dynamic variation of the 
collimation width is therewith possible, whereby (for example) an unwanted 
over-radiation at the beginning and at the end of a spiral scan can be 
reduced, i n that by one of the absorber elements is still being closed at the 

20 beginning of the scan and is only opened at the beginning of the scan with the 
beginning of the translatory patient bed movement in the direction of the 
system axis. The same is corr e sponding l y true in reverse for the end of the 
scan. 

The adjustment device for each of the absorber elements compris e s 
25 has a separate adjustment means unit, wh e r e by with the adjustment m e ans 
are units, for example, fashioned for a linear movement of the appertaining 
absorber element. Via such a linear movement, it is ensured in an 
advantageous manner that matching sections of the absorber elements [["]] 
with the same slit widthO also still lie opposite one another after a relative 
30 movement in the direction of the system axis. 
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With particular advantage, the adjustment moans compris e units each 
have a (preferably mutual) linear guide as well as , r e sp e ctive l y, a drive m e ans 
acting on the absorber elements. 

According to a second proforrod var i ant, in tho gating dovico according 
S to th e i nvent i on th e absorb e r e l e ment is fashion e d as a pr e f e rab l y on e- p ie c e 
or ono part body i n which ar e Introduc e d a plura li ty of s l its w i th av e rag e s l it 
widths d i ff e ring from on e anoth e r, wh e r e upon at loast one and pr e f e rab l y a ll 
exhibits or, resp e ctiv el y, e xh i bit a sl i t w i dth vary i ng i n tho s l it l ong i tudinal 
dir e ction. For e xampl e , an arithm e t i c av e rag e va l ue of th e sl i t widths d i ff e r i ng 
10 i n th e slit l ong i tudina l direction forms th e basis as an av e rage slit width. 

Th e slits ar e al i gn e d w i th th e ir slit l ongitud i nal direction pr e ferab l y 
parall el to on e anoth e r. 

The — body — is — m — particu l ar movab le — as — a — whol e — m — a — d i r e ction 
p e rp e ndicular to th e s l it long i tud i na l dir e ct i on, wh i ch is e sp e c i a ll y para l l e l to 
15 th e syst e m axis of a computer tomography apparatus e qu i pped w i th th e 
gat i ng dov i co, for wh i ch a dr i ve means and/or a l i near gu i de can be prov i ded. 

W i th r e gard to a spac e- saving, compact d e sign, it is part i cular l y of 
advantag e that the body of th e absorb e r e l e m e nt is fash i on e d flat, in particular 
plate or d i sc l i k e . Such a p l at e or disc can a l so be l i near l y moved particu l arly 
20 s i mp l y. 

The object with regard to the apparatus is achieved with regard to th e 
comput e r in accordance with the invention by a computed tomography 
apparatus of the type described above, but wherein a l r e ady c i t e d according to 
th e inv e nt i on, i n that the gating device of the comput e r computed tomography 

25 apparatus is fashioned corr e spond i ng to th e gating dev i ce according to the 
invention. The slit longitudinal direction thereby preferably stands is 
perpendicular to the system axis or rotation axis. 

Advantages and preferred embodiments as well as variants are 
applicable to the comput e r computed tomography apparatus according to the 

30 invention in a manner analogous to that for the gating device according to the 
invention. 
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The x-ray detector of the comput e r computed tomography apparatus is 
in particular a matrix-like detector array, for example a multi-row detector or a 
planar detector. 

According to a very particular embodiment of the computer computed 
5 tomography apparatus, the slit width t = t(C>) varies dependent on the cosine 
of a fan angle fi, whereby the fan angle Q> is the angle between an eccentric 
[off-center] ray of the x-ray beam and a central ray. 

The variation is in particular described by the following equation: 

10 = C/cosB + D, 

whereby wherein C and D are selectable as constants in the production for 
the appertaining slit. Functional dependencies approximating this equation, 
for example a series expansion according to the fan angle B>, are also 
IS applicable. 

Th e inv e nt i on is subs e qu e nt l y exp l a i n e d i n d e tail using thr ee e x e mplary 
ombodimonts and by moans of Figures 1 through 7 (schemat i c only in part). 
Thereby shown ar e : 

20 F i g. 1 i n partial l y p e rsp e ct i v e , part i a ll y block diagram r e pr e s e ntat i on, a 

CT apparatus compr i s i ng a gating devic e accord i ng to the invent i on. 

F i g. 2 a known gat i ng d e v i c e , wh e r e by th e function of th e gating 
d e v i c e i s illustrated in p e rsp e ctiv e , 

25 

F i g. 3 a furth e r known gat i ng d e vic e . 

F i g. A th e gating d e vic e of the CT apparatus of Figur e 1 in a sch e matic 
repres e ntat i on accord i ng to a first e xemplary e mbod i m e nt, 

30 

F i g. 5 the gating d e vic e of th e CT apparatus of F i gur e 1 in a sch e matic 
repr e s e ntation according to a second e x e mp l ary e mbod i m e nt. 
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F i g. 6 th e gating devic e of th e CT apparatus of F i guro 1 i n a sch e matic 
representat i on according to a th i rd oxomp l ary e nnbodimont, and 

Fig. 7 th e gating d e vic e of F i gures A and 5 i n a cross - sect i on 
5 roprosontat i on. 

DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective/block diagram illustration of a computed 
tomography apparatus having a gating device constructed and operating 
according to the invention. 
10 Fig. 2 illustrates a known gating device, wherein the functioning of the 

gating device is illustrated in perspective. 

Fig. 3 illustrates a further known gating device. 

Fig. 4 is a schematic illustration of a first exemplary embodiment of the 
gating device of the computed tomography apparatus of Fig. 1 . 
15 Fig. 5 is a schematic illustration of a second exemplary embodiment of 

the gating device of the computed tomography apparatus of Fig. 1 . 

Fig. 6 is a schematic illustration of a third exemplary embodiment of the 
gating device of the computed tomography apparatus of Fig. 1 . 

Fig. 7 illustrates the gating device of Figs. 4 and 5 in cross-section, 
20 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A CT apparatus of the 3fd generation is shown in Figure 1 in r ele vant 
section. Its measurement arrangement compr i s e s includes an x-ray radiator 2 
with a gating device 3 positioned in front of it, near the source, and an x-ray 
detector 5, fashioned as a laminar array of a p l urality number of rows and 
25 columns of detector elements (one of these is designated with 4 in Fig. 1), 
with an optional beam diaphragm (not exp li c i t l y shown) positioned in front of 
said the x-ray detector 5, close to the detector. For reasons of clarity, in 
Figure 1 only [[4]] four rows of detector elements 4 are shown; however, the x- 
ray detector 5 can compr i s e have further rows of detector elements 4, 
30 optionally ateo with different widths b. 

The x-ray radiator 2 with the gating device 3 on the one side and the x- 
ray detector 5 with its beam diaphragm on the other side are mounted 
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opposite one another on a rotary frame (gantry) (not e xp li c i t l y shown), such 
that a pyramidal (viewed in the z-direction: fan-shaped) x-ray beam^ emitted 
by the x-ray radiator 2 in the operation of the CT apparatus 1 and gated by the 
adjustable gating device 3 (the ray beams of which x-ray beam are 
5 designated with 8) i mpingos on , strikes the x-ray detector 5. By means of the 
gating device 3 and, if applicable, by means of the d e t e ctor - prox i mal detector- 
proximate beam diaphragm, a desired cross-section (more precisely: half- 
value width) of the x-ray beam is th e r e by adjusted such that only that region 
of the x-ray detector 5 is uncovered that should be directly met struck by the 

10 x-ray beam. In the operating mode illustrated in Figure 1, this [s i c] there are 
four rows of detector elements that are designated as active rows. If 
applicable, further existing rows are covered by the detector-proximal beam 
diaphragm and are therefore not active. The gating device 3 thereby primarily 
amounts to the importanc e [sic] of prev e nt i ng prevents an unnecessary 

15 radiation exposure of the examination subject, in particular a patient, i n that by 
rays that othenA^ise do not arrive at the active rows afe also being kept away 
from the examination subject or patient. 

The rotary frame can be disp l ac e d placed in rotation around a system 
axis Z by means of a drive device (not shown) 22. The system axis Z runs ? 

20 parallel to the z-axis of a spatial rectangular coordinate system shown in Fig. 
1. 

The columns of the x-ray detector 5 likewise ry« proceed in the 
direction of the z-axis, while the rows (whose width b is measured in the 
direction of the z-axis and is, for example, 1 mm) run transv e rs e proceed 
25 transversely to the system axis Z or, r e sp e ctiv el y , i.e. the z-axis. The x-ray 
detector 5 is curved or arch e d arced around an axis running parallel to the z- 
axis. 

In order to be able to bring the examination subject, for example the 
patient, into the beam path of the x-ray beam, a b e ar i ng support device 9 is 
30 provided that can be shifted parallel to the system axis Z, thus in the direction 
of the z-axis, and in fact such that a synchronization exists between the 
rotation movement of the rotary frame and the translation movement of the 
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b e ar i ng support device 9 in the sense that the ratio of translation speed to 
rotation speed is constant, whereby this ratio is adjustable in that by a desired 
value being selected for the infeed h of the bearing device 9 per rotation of the 
rotary frame. 

5 A volume of an examination subject located on the b e ar i ng support 

device 9 can thus be examined in the course of a volume scanning, whoroby 
with the volume scanning [[is]] being effected in the form of a spiral scann i ng 
scan in the sense that, undor with rotation of the rotary frame and 
simultaneous translation of the b e ar i ng support device 9^ por rotation of th e 

10 rotary frame, a plura l ity number of projections is acquired from various 
projection directions per rotation of the rotary frame . G i ven th e In such a 
spiral scanning scan , the focus F of the x-ray radiator 2 moves on a spiral 
track S r e lat i v el y relative to the bearing support device 9. A sequence scan is 
also possible as an alternative to this spiral scan. 

15 The measurement data, read out in parallel during the spiral scan from 

the detector elements 4 of each active row of the x-rav detector syst e m 5 and 
corresponding to the individual projections, are subjected to a digital-analog 
conversion in a data processing unit 10, and are serialized and transferred to 
an image computer 1 1 which shows the result of an image reconstruction on a 

20 display unit 16, for example a video monitor. 

The x-ray radiator 2, for example an x-ray tube, is supplied with the 
necessary voltages and currents by a generator unit 17 (optionally likewise 
mutua ll y rotating). In order to be able to adjust this to the rospoct i voly 
necessary values, a control unit 18 with a keyboard 19 that allows the 

25 necessary adjustments is associated with the generator unit 17. 

The other operation and control of the CT apparatus 1 also ensues by 
means of the control unit 18 and the keyboard 19, which is illustrated i n that 
by the control unit 18 [[is]] being connected with the image computer 1 1 . 

Among other things, the number of the active rows of detector 

30 elements 4 (and therewith the position the gating device 3 and of the optional 
det e ctor - proxima l detector-proximate beam diaphragm) can be adjusted, for 
which purpose the control unit 18 is connected with adjustment units 20 ef^ 
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r e spoctiv o ly, and 21 associated with the gating device 3 and the optional 
d e tector prox i mal d etecto r-p roxi mate beam diaphragm. Furthermore the 
rotation time that the rotary frame requires for a complete rotation can be 
adjusted, which is illustrated i n that a by the drive unit 22 associated with the 
5 rotary frame [[is]] being connected with the control unit 18. 

Ift Figure 2 , it is shown wh i ch shows the gating that results given a 
known gating device 3A with two separate absorber elements 30A, 31 A. 
Shown is an x-ray beam with edge rays 8A which emanates from a focus F of 
an x-ray radiator 2A. The x-ray beam compr i s e s a p l urality of x rays can be 
10 considered as being composed of many linear rays . There is a fan angle fi for 
each ray. The fan angle (i is measured with regard to a central ray 36A that 
passes through the gating device 3A perpendicular to a center position. The 
separation of the central ray 36A from the absorber elements 30A, 31 A is 
designated with ho. 

15 The plane of the gating device 3A is a p l an e perpendicular to the 

connecting line from the focus F to the rotation axis Z (see Figure 1). This 
connecting line coincides in Figure 2 with the central ray 36A. 

The shown conventional gating device 3A exhibits the same opening or 
slit width { for all fan angles B>. The following problem results from this: both 

20 the edge rays 8A passing the (in Figure 2) back-side absorber element 30A 
respectively cover (starting from the focus F) a distance h((i) from the 
absorber element 30A that depends on the fan angle (i: 

H((i) = ho/cos(i > ho [Eq. 1] 

25 

In contrast to this, the comparable distance ho exhibits a lower value 
given the indicated central ray 36A than given the edge rays 8A. The same is 
correspondingly true for the edge rays on the opposite side of the slit 32A. 
The result is that an x-ray beam whose outer contour 34A is not rectangular is 
30 gated on the x-ray detector 5A with its individual detector elements 4A in 
cross-section. In order to fully illuminate all detector elements 4A of the 
detector row (with its width b) illuminated here, the outer contour 34A must be 
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set such that its width d(fi) at the edge approximately corresponds to the 
width b of the detector row. As a result of the different distances h((i) ^ ho, a 
larger width do of the outer contour 34A of the x-ray beam then results in the 
middle of the detector row. The portion of the x-ray beam occurring in this 
5 barrel-shaped region (here shown exaggerated, but nevertheless disturbing 
with regard to the radiation dose) is ultimately not used. 

Resulting from the ray set for the gated width d((i) for an eccentric fan 
angle is 

10 d(fi) = X • f /h(B) [Eq. 2] 

and, with equation 1: 

d(li) = X • « • cosS / ho [Eq. 3] 

15 

In the equations, x stands for the focus-detector separation. Due to the 
curvature of the detector 5a (see also Figure 1 ), x is just as large for an edge 
ray 8A as for the central ray 36A. ho can also be understood as the difference 
of the distance focus-rotation axis and the distance diaphragm-rotation center 

20 and is typically 200 mm. 

A further known gating device 3A of a CT apparatus is illustrated in 
Figure 3 in schematic representation and perspective view. The gating device 
3A comprises a curved absorber element 51 A in which is formed a slit 32A 
that can pass the x-rays starting from the focus F of the x-ray radiator 2A. 

25 The absorber element 51 A is curved in the shape of a circular arc, whereby 
the middle point of the circular arc lies in the focus F of the x-ray radiator 2A. 
With regard to the problem shown with equation 1, it should thereby be 
ensured that the separation, of both of the edge rays 8A and of from a central 
ray 36A r e sp e ct i v e ly measured from the focus F to the absorber element 51 A, 

30 r e spect i v el y exhibits the same value h. It should thereby be achieved that the 
x-ray beam gated on the curved x-ray detector 5A exhibits in cross-section a 
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rectangular outer contour 34A whose constant width d can be adapted to the 
width b of one or more detector rows. 

A gat i ng d e vic e 3 according to th e i nv e ntion, as i t i s ass e mb le d in th e 
CT apparatus 1 of F i gur e 1 with th e curv e d d e t e ctor 5, is r e produc e d in F i gur e 
5 ^ in a sch e matic r e pr e s e ntation according to a first e xemplary e mbod i m e nt. 
Th e g e om e try — in particular also w i th regard to tho focus dot e ctor d i stanc e x 
— Is large l y id e ntica l w i th that of F i gur e 2, for r e asons of which th e 
d e signations alr e ady used i n th i s F i gur e ar e ref e renc e d with regard to th e 
d e s i gnations us e d. 

10 A further known gating device 3 is shown in Figure 4 in a schematic 

representation. The geometry - in particular also with regard to the focus- 
detector distance x - is largely identical with that of Figure 2, so the same 
reference symbols are used. 

The absorber elements 30, 31 (produced from heavy metal, for 

15 example from tungsten or/and from tantalum) can move or travel i ndep e nd e nt 
independently of one another. In particular a l so counter oppositely from each 
other or together with ono another each other , which is indicated by 
corresponding double arrows 40, 41 In Figure 4. The absorber elements 30, 
31 are shaped, i.e. exhibit on the slit-side a curved outer contour, such that 

20 the slit 32 exhibits a slit width t varying in the slit longitudinal direction 42 and 
increasing towards the slit ends. The absorber elements 30, 31 are 
correspondingly contoured to their slit-demarcating edges 43 or, resp e ctiv el y, 
and 44. 

The invention b e g i ns proceeds from the consideration that the problem 
25 resulting from equation 1 is to be solved starting from equation 3, in that the 
gated width d((i) is set as a constant: d(B) = d, and then equation 3 is solved 
according to a slit width { = assumed to be varying with the fan angle &: 

« (R) = d • ho/(x • cosB) [Eq. 4] 

30 



The slit width I = t{Q>) this generally varies according to 
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I (li) = C/cosli + D = C • seclJ + D 



[Eq. 5] 



with the fan angle (i, whereby C and D apply for the appertaining slit 32 as 
constants independent of the fan angle (J. The slit-demarcating edges 43 Ofr 
5 r e sp e ctiv el y, and 44 are corroopond i ng l y rounded. 

For not too -l arg e angles that are not too large , a curve progression 
approximated according to a series expansion is also applicable: 



whereby E and F are selectable as constants for the appertaining slit 32. 

A gating device 3 according to the invention according to a second 
exemplary embodiment is shown in Figure 5, as it can be installed in the CT 
apparatus 1 of Figure 1. In contrast to the exemplary embodiment of Figure 

15 4, the slit-demarcating edges 43A or, r e sp e ctive l y, and 44A of the absorber 
elements 30, 31 are not curved, but rath e r are composed of a plurality number 
of straight sections. The absorber elements 30, 31 thus exhibit an outer 
contour polygonally approximating a curve. In a middle first region 45 of 
approximately 50 mm in length, the slit width I is constant. In each further 

20 region 46, 47 (length approximately 75 mm) adjacent on both sides of the first 
region 45, the slit width t increases linearly towards the ends. The increase At 
of the slit width t is, for example, 0.4 mm. 

The embodiment of the gating device 3 according to Figure 5 is in 
part i cular of advantage in the case of an adjustment device that generates a 

25 parallelogram-like relative movement between the absorber elements 30, 31 
to modify the diaphragm opening. Namely, it has been shown that the 
movement also occurring (among other things) in the x-direction in the 
parallelogram-like movement, which movement in the x-direction leads to a 
displacement of the centers of the absorber elements 30, 31, has particularly 

30 little effect given a gating device 3 executed with three regions 45, 46, 47, in 
particular in that errors with regard to this are corrected to the largest possible 



« (R) = E + F • 



[Eq. 6] 



10 
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extent via introduction of calibration implemented at the beginning of a 
measurement. 

A gat i ng d e vice 3 according to tho invent i on according to a third 
exemp l ary embod i m e nt i s shown i n F i gur e 6, as it can l ik e wis e b e i nstal le d 
5 i nto th e CT apparatus 1 of Figur e 1, — On l y a s i ng le , on e- piec e or on e- part, 
plate or d i sc -l ik e absorb e r o l om e nt 51 i s h e r e by pr e s e nt, i n wh i ch hav e b ee n 
i ntroduced a p l ura li ty of sl i ts 52, 53, 5^, 55, 56, 57 with average s li t w i dths 
diff e r i ng from on e anoth e r. Th e s l its 52, 53, 5^1, 55, 56, 57 ar e a l ign e d para l l el 
in th e s li t l ongitud i nal d i r e ct i on A2 and exhibit a s li t width t varying i n th e 

10 l ong i tud i na l dir e ction 42. Th e l e ngth L of th e absorb e r e l e m e nt 51, m e asured 
in tho z diroct i on, is approximat el y 70 mm; its w i dth B, moasurod in tho x - 
d i r e ction, approx i mat el y 200 mm. — For b e tter representation of h e contour e d 
op e nings, th e absorb e r e l e m e nt 51 i s thus not shown with a un i form sca l o in 
Figur e 6. — Th e absorber olom e nt 51 can b e li n e arly shift e d i n th e z - direction, 

15 thus perpend i cu l ar to tho sl i t long i tud i na l direction d2, which i s i nd i cated by 
th e doubl e arrow 59. — Corr e spond i ng adjustm e nt m e ans compris i ng a driv e 
m e ans 60 and a gu i d e ele m e nt 61 ar e on l y sch e matica ll y i ndicated, 

A further gating device 3 is shown in Figure 6. as can likewise be 
installed into the CT apparatus 1 of Figure 1 . Only a single, one-piece or one- 

20 part, plate- or disc-like absorber element 51 is present, having a number of 
slits 52, 53, 54, 55, 56, 57 with average slit widths differing from one another. 
The slits 52, 53, 54, 55, 56, 57 are aligned parallel in the slit longitudinal 
direction 42 and exhibit a slit width I varying in the longitudinal direction 42. 
The length L of the absorber element 51, measured in the z-direction, is 

25 approximately 70 mm: its width B, measured in the x-direction, approximately 
200 mm. For better representation of he contoured openings, the absorber 
element 51 is thus not shown with a uniform scale in Figure 6. The absorber 
element 51 can be linearly shifted in the z-direction. thus perpendicular to the 
slit longitudinal direction 42. which is indicated by the double arrow 59. 

30 Suitable adjustment means including a drive unit 60 and a guide element 61 
are only schematically indicated. 
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The gating device 3 of Figure 4 and 5 is explained again in Figure 7 in 
a cross-section representation in the z-direction. Therein it is in particular 
visible that the absorber elements 30, 31 are slightly displaced relative to one 
another in the height direction y, essentially corresponding to the direction of 
5 the radiated x-ray beam, in order to achieve an overlapping of the absorber 
elements 30, 31 necessary for a complete closure of the gating device 3. 

Moreover, in Figure 7 it i s v i s i b le can be seen that a first drive m e ans 
63 can be provided as an adjustment device 61 for the absorber element 30 
and a separate drive means 67 can be provided for the other absorber 

10 element 31 , which dr i ve m e ans the drives 63 and 67 act on the absorber 
elements 30, 31 movable to move them along the common linear guide 65 via 
toothed belts and/or gears. The adjustment device 61 is connected with the 
control unit 18. The adjustment device 61 can alternatively drive both 
absorber elements 30, 31 with a common motor. 

15 Although modifications and changes mav be suggested bv those 

skilled in the art, it is the invention of the inventors to embodv within the patent 
warranted heron all changes and modifications as reasonablv and properlv 
come within the scope of their contribution to the art. 
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